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ABSiTBACT 

Designed to meet the job-related metric measurement 
needs of forestry students, this instructional package is one of four 
for the agribusiness and natural resources occupations cluster, part 
of a set of 55 packages for metric instruction in different 
occupations. The package is intended for students vho already knov 
the occupational terminology, measurement terms, and tools currently 
in use. Each of the five units in this instructional package contains 
performance objectives, learning activities, and supporting 
information in the form o£ text, exercises, and tables. In addition, 
suggested teaching technigues are included. At the back of the 
package aire objective-based evaluation items, a page of ansvers to 
the exercises and tests, a list of metric materials needed for the 
activities, references, and a list of suppliers. The material is 
designed to accommodate a variety of individual teaching and learning 
styles, e.g., independent study, small group, or vhole-class 
activity. Exercises are intended to facilitate experiences With 
measurement instruments, tools, and devices used in t|^is occupation 
and job-related tasks of estimating and measuring. Unit I, a general 
introducation to the metric system of measurement, pnpvxdes informal, 
hands-on experiences for the students. This unit enables students to 
become familiar vith the basic metric units, their symbols, and 
measurement instruments; and to develop a set of mental references 
for metric values. The metric system of notation also is explained. 
Dnit 2 provides the metric terms vhich are used in this occupation 
and gives experience vith occupational measurement tasks. Unit 3 
focuses on job-related metric eguivalents and their relationships. 
Unit 4 provides experience vith recognizing and using metric 
instruments and tools in occupatiQi^al measurement tasks. It also 
provides experience In comparing metric and customary measurement 
instruments. Unit 5 is designed to give students practice in 
converting customary and metric measurements, a skill considered 
useful during the transition to metric in each occupation. (HD> 
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TEACHING AND LEARNING 
THE METRIC SYSTEM 



This metric instructional package was designed to meet job-related 
metric measurement needs of students, To use this package students 
should already know the occupational terminology, measurement 
terms, and tools currently in use, These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution, 

•Each of the five units of instruction coi^tain5 performance objec- 
tives, learning activities, and supporting information in the form of 
text, exercises, and tables. In addition, suggested teaching techniques ■ 
are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exorcises and tests, a list of nietric 
materials needed for the activities, references, and a list of suppliers. 

Classroom experiences with this instructional package suggest the 
following teaching-learning strategies: 

I Let the first experiences be informal to make learning the metric 
system fun. 

2, Students learn better when metric units are compared to familiar 
objects. Everyone should learn to "think metric," Comparing 
metric units to customary units can be confusing, 

3, Students will learn quickly to estimate and measure in metric units 
by "doing," , " 

4, Students should have experience with measuring activities before 
getting too much information. 

5, Move through the units in an order which emphasizes the sim- . 
plicity of the metric system (e.g., length to area to volume). 

6, Teach one concept at a time to avoid overwhelming students with 
too much material. • 

Unitl is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables students to become familiar with the basic metric, 
units, their symbols, and measurement instruments; and to develop a , 
s?t ^mental references for metric values. The metric system of nota- 



Unit 2 provides the metric terms which are used in this occupation 
and gives experience with occupational measurement tasks. 

Units focuses on job-related metric equivalents and their relation- 
ships. 

Unit 4 provides experience with recognizing and using metric 
instruments and tools in occupational measurement tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. 

Unit 5, is designed to give students practice in converting custom- 
ary aiidmetric measurements, Students should learn to "think metric" 
'and avoid comparing customary and metric units, However, skill with 
cotiversion tables will be useful during the transition to metric in each 
occupation. 

Using These Instructional Materials 

This package was designed to help students learn a core of knowl- 
edge about the metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools, 
and devices used in this occupation and job-related tasks of esiimating 
and measuring. 

This instructional package also was designed to accommodate a 
variety of individual teaching and learning styles. Teachers -are encour- 
aged to adapt these materials to their own classes. For example, the 
information sheets may be given to students for self-study. References 
may be used- as supplemental resources. Exercises may be used in inde- 
pendent, study, small groups, or whole-class activities. k\\ of the 
materials' can be expanded by the teacher. 

Gloria S Cooper 

' Joel H, Magisos 

Editors 

: . — — — — — V 

' This pubiicauon was developed pursuant tocontraci No, OEC-0'7t'9335wiih the 
Bureau of Occupational and Adult Education, U.S. Depanmeni ol Health. Educa- ■ ; 
lion and Welfare, However, the opinion? cKpfejsed Wrein do not necessarily ■ • ' 
reflect the position or policy ol the U,S. Office of Education and no official^ , ' 
endorsement by the U,S Oflice of Education should be inferred, " ■ 
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SUGGESTED TEACHING SEQUENCE 

1. These introductory exercises may require 
two or three teaching periods for all five 
areas of measurement. 

2. Exercises should be followed in the order 
given to best show the relationship 
between length, area, and volume, 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects to be 
measured.* 

4. Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. 

6. Present information on notation and 
make Table 1 available, 

7 . Follow up with group discussion of 
activities. 



♦Other school deparlitients may have devices which 
can be used. Metric suppliers are lisled in the reference 
section. 
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OBJECTIVES, 

The student will demonstrate these skills for the Linear, Area, Volume or Capacity, Mass,, and 
Temperature Exercises, using the metric terms and measurement devices lisid here, 





EXERCISES 




SKILLS 


Linear ' 


' Area 


Volume or Capacity 


Maai 


Temperature 

.I'l 




|PD.3'4) 


lpp.5'6) 


(pp. 7 '8) 


(pp.MOl 


ip.li) 


1. Rpcogiilzeandusethp 
\iiijund ill symbol for; 

2. Select, uie.indrf^d the 
ipproprltte meuurln^ 
inntrumti for: 

3. State or show a 
physiciil reference for; 


millimetre {m) 
centimetre (cm) 
metre (m) 


square 
centimetre 
(cm^) 

square 
metre 

Im^l 


cubic centi- 
metre (cm'') 

cubic metre 
(m^) 

litre (II 

milHlitrc(ml) 


gram (g) 
l(ilo||raiT) (kg] 




I, Estimate Within SS*?! 
ofiheactiittimefliure 


heiiihl, widths or 
lenjth of objects 


the area of 
1 given surface 


capacity of 
containers 


the maw of objects 
in grams and kilo* 
granu 


llie temperature of 
the air or a liquid 


5. Read correctly 


metre stick, metric 
tape measure, and 
metric nil«rt 




measurements 
on graduated 
volume meaiur* 
ing devices 


a kilogram scale 
andagratnscale 


A Celsius thermometer 



RULES OF NOTATION 



1, 
2. 
3, 
4. 
5, 

6. 
7. 



Symbols are not capitalized unless the unit is a proper name {mnot MM), 
Symbols are not followed by periods (m not m.). 
Symbols are not followed by an s for plurals (25 g not 25 gs). 
A space separates the numerals from the unit symbols (4 1 noMl). 

Spaces, not cominas, are useii "to separate large numbers, into groups of three 
digits (45 271 km nof 45,271 km), 

A zero precedes the decimal point if the number is less than one (0.52 g not .52 g). 
Litre and metre can be spelled either with an -re or -er ending. 



Information Slieetl 




Quantity 


Metric Unit 


Symbol 


Useful Referents, 


Length 


millimetre 


mm, 


Thickness of dime or paper 
clip wire . 


centimetre 


cm 


Width of paper clip 


metre 


m 


Height of door about 2 m 


icilometre 


km 


12-minute walking distance 


Area 


square 
centimetre 


cm^ 


Area of this space 




square metre 


m ' 


Area of card table top 


hectare 


ha 


Football field including sidelines 
and end zones 


Volume and 
Capacity 


milUlitre 


ml 


Teaspoon is 5 ml . 


litre 


1 


A little more.than 1 quart 


nltnin 

centimetre 


cm^ 


Volume of this container 
_/ 




cubic metre 


3 

m 


A little more than a cubic yard 


Mass 


milligram 


mg 


Apple seed about 10 mg, grain of 
8alt,lmg 


gram 


i 


Nickel about 5 g 


kilogram 


kg 


Webster's Collegiate Dictionary 


metric ton ; ; 
(1 000 kilograms) 


t' 


Volkswagen Beetle 



METRIC PREFIXES 



MuUiolej end 
Submultiples 


Mutt 


Symbols 


1 000 000 ^lO' 




M , 


1 000 ! 10^ 


kilo(ki/o) 


k , , 


100 *io' 


bectolhek'tS) 




10 = 10' 


dekaideka) 


da 


Base Unit 1 = 10° 






fli : in"' 




d 


0.01 = 10*^. 


centi(s2n'tT) 


'.c ' ■. 


; 0,001 = 10"^ , 


milliNlT) 


. m . 


0,000 001 a 10"' 


micro (mTkro) 








Table 1-b 



Table 1-a 



LINEAR MEASUREMENT ACTMTIES 
Metre, Centimetre, Millimetre 

L THE METRE (m) 

A. DEVELOP A FEELING FOR THE SIZE OF A METRE 

1. Pick up one of the metre 
sticks and stand it up on the 
floor. Hold it in place with 
one hand. Walk around the 
stick. Now stand next to 
the stick. With your other 
hand, touch yourself where 
the top of the metre stick 
conies on you, 



THATISHOWHIGHAMETREIS! 



Hold one arm out straight 
at shoulder height. Put • • 
the metre stick along this 
arm until the end hits the 
end of your fingers. Where 
is the other end of the 
metre stick? Touch your- 
self at that end. 



THAT IS HOW LONG A METRE IS! 





3. Choose a partner to stand 
at your side. Move apart 
so that you can put one 
end of a metre stick on 

' your partner's shoulder 
Lid the other eiid on 
your shoulder, Look at 
the space between you. 



THAT IS THE IDTH OF A METRE! 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your ability to estimate in metres. 
Remember where the length and height of a metre was on your 
body. 

For each of the following items: 

Estimate the size of the items and write your estimate in the 
ESTIMATE column. Measure the size with your metre stick 
and write the answer in the MEASUREMENT column. 

Decide how close your estimate was to the actual measure, If 
your estimate was within 25% of the actual measure you are a 
"Metric Marvel." 

How Close 

Estimate Measurement Were You? 
(m) (m) 

1. Height, of door knob 

from floor. , • ^ , 



2. Height of door. 

3, ,.. Length of table. 

4, Widthoftable. 

5. Length of wall of 
this room. 



6. Distance from 



There are 100 centimetres in nne metre, If there are 4 metre« and 
3^centimotres, you wnte 403 cm [(4 x 100 cm) + 3 cm = 400 cm 
+ 3 cm). 

n 

A; DEVELOP A FEELING FOR THE SIZE OF Ai^ENTIMETRE 

I Hold the metric wler against the m^*^^ "m: tiiumbnail 
How wide is it? cm 

2, Measure your thumb from th' i '1- 

cm 

3, ' Use tlie metric ruler to find the width of your palm. 

cm 

4, Measure your index or pointing fiiiger, How long is it? 
cm 

5, Measure your wrist with a tape measure, What is the distance 
around it? cm 

6, Use the tape measure to find your waist size. cm 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES 

You are now ready to estimate in centimetres, For each of the 
following items, follow the procedures used for estimating in 
metres. > , 

How Close 

Estimate l^asurement Were You? 
(cm) (cm) 

1, Length of a paper 
clip. — 

2, Diameter (width) . 
of a coin. „ 

3, Width of a 

postage stamp. . 

4, Length of a 
pencil. 1- — ^. — 

5, Width of a sheet 
of paper. — 

■;: TH£l»^mfl FOB VOCATIONAL tDUCATION 



There are 10 millimetres in one cpntimetre. When a mpasiiremont is , I 
2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm) 
+ 5 mm = 20 mm + 5 mm] . There are 1 000 mm in 1 m, 

A. DEVELOP A FEELING FOR THE SIZE OF A MLLIMETRE " 
Using a ruler marked in millimetres, measure: • 



1. 


Thickness of a paper clip wire, 


mm 


2. 


Thickness of your fingernail, 


mm 


3. 


.M(lth of your fingernail. 


mm 


.4. 


Diameter (widthjof a coin. 


'mm 


■ 5. 


Diameter (thickness) of your pencil . . „_ 


mm 


6, 


Width of a postage stamp. , — 


mm 



.<-.,.:■ ,, , ■> ... ■ ■ ■,..■„ . ■■"^,...■.•v,. -■.■.,»+,MV.Jwrt. 

B, DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES / 

You are now ready to estimate in millimetres. For each of the ^ 
■ following items, follow the procedures used for estimating in >{ 
metres, ' 

How Close j$ 
Estimate Measurement Were You? 
(mm) (mm) 

1. Thickness of a - 
nickel, — 

2. Diameter (thickness) = 
. ofabolt, . — 

3. Length of a bolt. ; 

4, Width of a sheet 

of paper, ■. . • 

5, Thickness of a board 'J 
or desk top. , — — ^ — ' ■ 

6, Thickness of a • ■ - ■-•^ 

button. — — , ,. • — '''i 



Exercise 



AREA MEASUREMENT ACTIVITIES 
Square Centimetre, Square Metre 

i\HEN YOU DESCRIBE THE AREA OF SO.METHING, YOU ARE 
SAYliN'C HOW UAN Y SQUARES OF A GIVEN SIZE IT TAKES TO 
COVER THE SURFACE. 

I. THE SQUARE CENTIMETRE (cm^) ^ 

A, DEVELOP A FEELING FOR A SQUARE CENTIMETRE 

1, Take a clear plasti. or use the grid on page 6. 

2. Measure the If ihanL of one of these small 
squares with a i ■ ^\'m uler. 

THAT IS ONE SQUARE CENTIMETRE! 

' ' 3, Place your fingernail over the grid. About how many 

squares does it take to cover your fingernail? 
cm^ 

4, Place a coin over the grid. About bow many squares 
does it take to cover the coin? -..^ cm' 

5, Place a postage stamp over the grid. About how many 
squares doo5 it take to cover the postage stamp? 
-cm' 

6, Place an envelope over the grid. About how many 
squares does it take to cover the envelope? 

—cm' 

'', Measure the length and width of the envelope in centi- 
metres, Length cm; width cm. 

Multiply to find the area in square centimetres, 

cmx__ cm = cm'. How 

close are the answers you have in 6, and in 7.? 



B, DEVELOP YOUR ABILITY to ESTIMATE IN SQUARE ^ '''I 
CENTIMETRES • :| 

You are now ready to develop your ability to estimate \ 
in square centimetres. 

Remember the size of a square centimetre, For each of the •: 
following items, follow the procedures used for estimating in 
metres, '{ 

HowClose 

Estimate i\feasuren)ent Were You? \ 
(cm') (cm') i 

1. Index card, . . 

2. Book cover, . 

3. Photograph. \ ] 

4. Window pane or 

desk top. - ,: 



II. THE SQUARE METRE (m') 

A, DEVELOP. A FEELING FOR A SQUARE METRE . 

1. Tape foufraetre sticks together to make a square which 
is one metre long and one metre:wide. : . ; : 

2. Hold the square up with one side on the floor to. see how 

big it is. . ' ■ , . ', ■ 

3. Place the square on the floor in a comer. Step back and 
look. See how much flobl: space it covers. 

4. Place the square over a table top or desk to see how 
■much, space it covers, , 

5. Placethe sqke against the botto 
/ rauchxihhedobritcom^:^^ 

''-take; to'cov^r^ the, door?: .' -"-'/■ m'^"--'--^ •' 

— — ->THIS'IS'H0W3IG^A:'SQUAR^ 



B. . DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE GENTIMETRE GRID'' ^ 

METRES I — I ■ ■ — 1^ — -| — -I I - r I 11 '-\- 

You are now ready to estimate in square metres, Follow the 

procedures used for estimating in metres. 

How Close 

Estimate 'leasurement Were You? 
(m') (m-) ^ 

1. Door. ; ; . 

2. Full sheet of, . . : : 

. newspaper. ^ , 

3. Chalkboard or -j ' - • ■ 

bulletin board. ^ ^ 

4. ' Floor. 1 : 

5. Wall. ■ ^ 

6. Wall chart or poster, , - '~ ~ 

7. Side of file cabinet. 



T 
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I. .: THE CUBIC CENTIMETRE (cm^' ) 
: A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 

1. Pick, up a colored plastic cube. Measure its length, 
height, and width in centimetres, 

THATIS ONE CUBIC CENTIMETRE! ' 

2. Find the volume of a plasticlitre box, 

a. Place a ROW of cubes against the bottom of one side 
of the box. How many cubes fit in the row? . 



b. Place another ROW of cubes against an adjoining side 

■..ofthebox.-How-many.rowsfit-inside-thebox 

to make one layer of cubes? . . 

How many cubes in each:row? ^ 



How many ctrbes in the layer in the bottom of the 
box? 

c, Stand a ROW of cubes upagainst the side of the box. 
How many LAmS would.fit in the box? 

How many cubes in each layer? „, 



How many cjbes'fit in thebox altogether? _____ 

THE V0LD]ii:OF THE BOX IS „CUBIC 

CENTIMETRiS. 

d. Measure the length, width, and height of the box.:in 
centimetres, length ' ' cm; width cm: 
height cm. Multiply these numbers to find 
the volume in^cubic centimetres. 



cmx 



cmx. 



cm= 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC , 
CENTIMETRES 

You are now ready to develop your ability to estimate 
in cubic centimetres. 

Remember the size of a cubic centimetre. For each of 
the following items, use thf: procedures for estimating in 
metres. 

How Close 

Estimate Measurement; Were' You? 
(cm^) (cra^) 

„.l.„..Index.card,fili ::'L.,„^ , i 

box. . — — - 



2. Freezer container. 

3. Paper clip. box. . : 

4. Box of staples. 



II. THE LITRE (1) , 

A, DEVELOPAFEELING'FORALITRE 

1. Take a onelitre beaker and fill it \ith water. 

2, Pourthe water into paper cups, filling-each as full as you.; 
usually do. How many cups doyoulill? 

THATTSHOWMUGHilSINONEIITRE! 



Are the answers the.same in.c.and d.? 



THM IS H0WMUGH1T TAKES TO FILL A ONE 



■ You are now ready to develop.your ability to estimate in 
; ■ iitrcs. To write two and one-half litres, you write 2.5 1, or 
■ 2;5 litres. To write one-lialf litre, you write 0.5 1, or 0,5 
litre. To write two and three-fourths litres, you write 
2.751, or 2.75 litres. 

For each of the following items, use the procedures for 
.estimating in metres. 

How Close 

Estimate Measurement Were You? 
(1) (l) 

1. Medium-size 
, freezer container. ■ ■ 

2. Large freezer 

, container. ' 

3. Small freezer 
container. ; 

Bottle-or.'jug;-- - _ -; 

.in.,THEMIOElLITRE(ml) 

■ There are 1 000 millilitres in one litre. 1 000 ml = 1 litre. Half 
■;alitreis 500 miUilitres, orO,5 litre = 500 ml. 

A. DEVELOP A FEELING FOR A MLLILITRE'- 

_ Examine a centimetre cube, Anything which holds 
Icmnolds 1ml, ' 

2. Fill a 1 millilitre measuring spoon with rice. Empty the 
spoon into your hand, Carefully pour the rice into a • 
small pile,on a sheet of paper. 

THATISHOWMUCHONEliLLfLITREIS! 

, 3, Fill the 5 ml spoon with rice, Pour the rice into another 
pile on the sheet of paper. 

•■: 1THATIS5!11ILLILITRES,0R0^ETE.\SP00N!' 
■ Fill the-15 ml spoon with rice. Pour the rice into a third ■ 



You are now ready to estimate in millilitres. Follow the 
■ procedures used for estimating metres- 
How Close 

Estimate Measurement Were You? 
(ml) (ml) 

. Small juK can. ' , _____ _____ 

2. Paper cup or tea 

cup. . 

3, Soft drink can. ^ ■ , , - . ^ ^ 

4.. Bottle, ■ ^ ^ 



.IV,:THE,CUBICMETRE:(m^) 

A. DEVELOP A FEELING FOR A CUBIC METRE 

1. Place a one-metre square on the floor next to the wall. ,Ji 

, 2. ; Measure a mHtre UP the wall, ' ' ' "i? 

3, : Picture a box:that would fit into that space. , | 

THAT IS TIE VOLUME OF ONE CUBIC METRE! 'I 

- ■■ ■ -^4 

B. HVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES'^^^ 

For each of, the following items, follow the estiraating'proced- ' : 
ures'used before. , • ' . 

How Close \'; 
Estimate Measurement Were You? 
(tn^ (m^) ■ \ 

1. -Office desk; 

2. File cabinet. ' ^ 

3. Small room', , „ '''i 



Tlie,rnass of an object is a measure of the amount of matter in the 
I object, this amount is always the same unless you add or subtract some " 
^'V , itia^^w from the object. ; Weiglit is the term that most people use wheii 
I' theJ'^^niass. .Tk weight'of aii obj is affected by gravity; the. ' 
<'^s! n](iSS;;of an' objeet.is not. For example, the weight of a jierson on eai'th 
kl ini^t be 12.0 pounds; tbat same persoiv's\veight.ont^ ^ 
L JO,PouNs^:, This difference is.becaiise the puil of 

is Ifi^.ttiaii the pull of gravity on earth, A personVmass oivthe earth 
I an(J% .^he;itioon would be the; same. The metric system does not 
1 me^siir? weight-it measures mass. We will use the term mass here. 

• Wsyinbolforgi-amisgv^^^ 
The syrnbol for kilogram is kg. 

■ -"ThWe-HGO-gramsin'onekilogranTrorlOOOl-llir 

Haifa kilogram can be written as 500 g,or 0,5 kg, 
i' A Quarter of a kilogram can be written as.250 g,or 0,25 kg. 
^ "^\<'o and three-fourths kilograms is written as 2.75 kg, 

^ - - ■ ' ■ ' ■ ■ ■• ■ 

V- I. ^lMLOGRAM(kg) 




:' Using a balance or scale, find the mass of the items on the table, 

•< ' kfore hu find the mass, notice how heavy the object "feels" 

K ^ndcon^pare it to the reading on the scale or balance, 

tt;^.:,/'-- • - ■ 



Mass 
: (kg) 

1. 1 kilogram box. '■'■^.^ 

2. " ' Textbook,:' :' 
, 3., , .Bag,:ofsugar. ,. .:, 

4. , Package of paper, . . 

5, - Your own mass. . 



B, DEVELOP YOUR ABILITV TO ESTIMATE IN KILOGRAMS - 

■ -■'^For;the-followingitems-ESTIJWTElhemasrdfU'elbjkl*iir — 

. kilograms, then use the scale or balance to find the exact mass ■ 
: of the object. Write the exact mass in the ^ffiASUREi\lENT 

column. Determine how-close your estimate is: ■ ■ 

How Close s 
■ Estimate Measurement Were You? 

(kg) (kg) ;v 

1. Bag of rice. :, ,J 

/'■ ■V' ! 5',;}!'':'?' 

2. Bag of nails. , ^ i 

3. .Large purse or = 
briefcase. ^ " 

4. Anotlier person. . 

5. A few books, ' ' & 



II. THE GRAM (g) 

A. DEVELOP A FEELING FOR A' I'M 

1. • Take a colored plastic cube. Hold it in your hand, 

Shake the cube in your palm as if shaking dice. Feel the 
pressure on your hand when the cube is in motion, then 
when it is not in motion. 

THAT IS HOW HEAVY A GRAM IS! ' 

2. Take a second cube and attach it to the first. Shake the 
cubes in first one hand and then the other hand; rest 

■ the cubes near the tips of your fingers, moving your ■ 

hand up and down, 

THATiS THE MASS OF TWO GRAMS! 

3. Take five cubes in one hand and shake them around. 
THAT IS THE MSS OF FIVE GRAMS! 



B. DEVELOP YOUR ABILITY TO ESTIE4TE IN GRAMS , 

You are now ready to improve your ability to estimate in . 
grams, Remember how heavy the 1 gram cube is, how heavy 
the two gram cubes are, and how heavy the five gram cubes 
m. For each of the following items, follow the procedures 
used for estimating in kilograms. ■ . ' 

How Close 

Estimate Measurement Were You? 

■ (g) (g) ■ 

1. Two thumbtacks. ' -—^ " 

2. Pencil 

3. . Two-page letter 

and envelope. , , ^ 

i Nickel, ' • • ' : ■ 

5,.. Apple,, . . ■ ■ ■ ' ' 

6. Package of 

margarine. ' . 
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Exercise 4 



TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 



I. DEGREE CELSIUS ('0 

Degree Celsius (°C) is the metric measure for temperature, 

A, DEVELOP A FEELING FOR DEGREE CELSIUS 

Talce a Celsius thermometer, Loolt at the on it, 

L Find 0 degrees, 

WATER FREEZES AT ZERO DEGREES CELSIUS (O'C) 
WATER BOILS AT 100 DEGREES CELSIUS (100°C) 

2. Find the temperature of the room, 'C, Is the: 

room cool, warm, or about right? 

3. ^ Put some hot water from the faucet into a container. 

Find the temperature. _^ °C. Dip your finger 

quickly in and out of the water. Is the water very hot, 
hot, or just warm? 

4. Put some cold water in a container with a thermometer. 

Find the temperature. , °C. Dip your finger into 

the water. Is it cool, cold, or very cold? 

5. Bend your arm with the inside of your elbow around the 
bottom of the thermometer, After about three minutes 
find the temperature, ^ °C, Your sitin tempera- 
ture is not as high as your body temperature. 

NTOL BODY TEMPERATURE IS 37 DEGREES 
■ CELSIUS (37°C). 

AFEVER.1S.39°C. 

A VERY HIGH FEVER IS 4Q°C. 



B, DEVELOP YOUR ABILITY TO ESTIMTE IN DEGREES 
CELSIUS 

For each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments are, 

How Close 

Estimate Measurement Were You? 
fC) fC) 

1, Mix some hot and 
cold water in a 
container, Dip your 
finger into the 

water. 

2, Pour out some of 

■ the water. Add some 
hot water. Dip your 
finger ( | uickl y into 

the water. ' 

3, Outdoor tempera- 
ture. , 

4, Sunny window sill, 

5, Mix of ice ajid water. 

6, Temperatureat 

floor. . . 

I. Temperatureat 

cdin^g^^,,2j,_; ' 
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Exercises 



I,. ' UNIT 



OBJECTIVES 

The student will recognize and use the metric 
terms, units, and symbols used in this occupa- 
tion. 

• Given a metric unit, state its us^? in this 
occupation. 

• Given a measurement ti± in this occupa- 
■ tion, select the appropriate metric unit 

and measurement tool. 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Discuss with students h ow to read the 
tools. 

3, Present and have students discuss 
Information Sheet 2 and Table 2, 

4, Have students learn occupationally-' 
related metric measurements by complet- 
ing Exercises 6 and 7. 




METRICS IN THIS OCCUPATION 

Changeover to the metric system is under way. Large coneif&s are already using 
metric measurement to compete in the world market. The mm !#tem has been, used in 
various parts of industrial and scientific communities for years. ' i^^felation, passadin 
1975, authorizes an orderly transition to use of the metrir sysite business?! iitiii 
industries make this metric changeover, employees will ne^-i tc use metric meawraent 
in job-related tasks. 

Table 2 lists those metric terms which are most comnjoniv ijij^'j' in this ocEupation. . 
These terms are replacing the measurement units used currently v, : ' kinds of job- 
related tasks use measurement? Think of the many different kiri^ • leasurements you 
now make and use Table 2 to discuss the metric terms which re.^^^f*^ - t^:em. See if you , 
can add to the list of uses beside each metric term. ■ 




5. ■ Test performance by using Section A of 
"Testing Metric Abilities." 



Quantity 


Unit 


Symbol 


Ute 




milUmetfe 


mm 

— — ^ — - 


RoinfaU; dbhi diinien%] of luniiti;di£3iidx;~KW dii^ 
wrencn 8ues» 




centimetre 


cm 


Snowfall; seeolini^h^t; trench depsni 




\ tiette 


m 


iiee neignt; rope liituwi; ciencn lengtti. 






KJil 


KAufi nlDfflnrfiiD' frvAf^ttuit /llcionrM 


Area 


■: iquuro centimetre 


cm 


Aerial photography; mappingt 




^^uiire metre 


m 


jveprooucuon piovs; pioc center. 




i iMcCwire 


na 


Yoiumes 01 wouuM^iiuig, spacing) suusing^ 




iqiiare kilometre 


km' 


Land sections; pd&tod survey. 


Volume 


iiillllltre ' 


ml 


Lubricating o¥,^(0 chemicals; insecfinrifs. 




are 


1 


Lubricating ollsi ga$(£ne and diesel fuei;ji()uid chemi^; measure of dry 
and granuiar proQUCKi and seeo oy voiui3e* 




rjbic centimetre 

7-'- ' — ■ 


cm^ 


Chain saw engine disidacement; small tamand hoppers. 




i mbic metre 


w' 


Earth removal; purcMg concrete; cargoi»rshipping^ace; cord. 


Mass 

F 


luiogram 


kg 


Mailing and shippin^^^costs; heavy lubdcvftsiand greBss;;tree wound dress- 
ing; powdered andigranular product? aniseed sold byi!EQass; hardware and 
hard goods sold :by mass; vehicle loadTmiltsiin kilogisBis; mass of sledges^ 




i imetricioh 


t 


Wood mass sold.to mills; constnictioitisiitterials 8uch^2Q»and,.cemeht; pulp< 


Temperature 


< 'degree Cfilsiug 


'C 


Soil temperatucEf;forest temperatureiitgrQund and catvpy. 


Application Rates 
Dr>'or granular 


1 ., - — 
kilograms per hectare / 


kg/h! 


Seed, fertilizer. . 


Liquid 


litres per hectare 


I/ha 


Herbicides Jiquid fertili^zer. 


Dilutions or Concentnt es 
Dry mixes 


grams per-KJiogram 


mi 


rertuizerf peiiuciQefl. 




grams per cubic metre 


m 


Seedbed preparation* 


Liquids 


millilitrGSper litre 


ml/l 


Mixing liquid chemicals with water or other liquids, 


Growth rate 


cubic metres per hectare 


m''/hn . 


iiee growui. 


Density , 


ikilogramii per cubic metre . 


Kj/ni'' 


Identlfybg type ofluinber by.tree:?species such^asoak^inaple, yellowipine. . 


Yield 


'oibk metres per hectme 




Trcei;;board, 




Gbesperhectnre 


..l/ha 


Seed collection. , 


Pressure 


kilopascal 


kPa 


Water pressure; sprayer pressure; Ore fighting; tire pressure. 



Wind speed 



kilometres penhour 



Flow rates 



millilitres pemond 



litres per hour 



km/h 



ml/s 



Fire figiiflngi seedfigapplying herbicife and pesticidis. 
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Table 2 



UNG OUT METRIC UNTO 



To gi^re you practice with m-- unit?, t\t55i(^1iimate the measure- 
ts of. the items below,- Write c m your ibH: guess next to the item. 
1 actuallrmeasure the item an . write downyaur answers using the 
"ctTnetric symbols. The moi^ you practice, the easier it will be. 





E.^urnate 


Actual 


1. Sim width 






2. Itaur height 






3- Desk height 






4. Planting bar 






5. Drawing board length 






6. Small tree height 






7. Mature tree diameter 






8. Seedling height 






9 . Space between trees 






?a 

10. Desktop 






IL Classroom floor 






12. Sheet of paper 






13. Aerial photo 






-14:-- Section' oMawn or plot 






lume/Capacity 
15. Small bottle. 









Esthiiate 




16. Igloo watercoGiler 






17 RppH ^^CtYRUP \\\0 






18. Compresionr. sprayer 






19. Tree mariting gun 






20. Boltof'wood 






21. Luncfbox 






22. Box of nails 






Mass 

lextDOOK 






24. Nickel 






25. Yourself 






26. Single bit ax 






27, Splitting, ax. 






28. Cord of wood 






Temperature 
29. This room 






30. Soil temperature 






31. Gromid level 






32. Will isi?} water 
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EKLC 



It is imponant to know what aetrk measurement to use,:.Sbow 
what measmement .to use in the folMng situations. 



1. Width of firebreak 




.2. Tree diameter 




:3. Volume of wood preservative 




4. Area of forest 




5. V«jiume of insect repellefii for:fopr 




6. Gitttsiiae temperature of ioiest soi 




7. BfiightofTnatutetree 




8. Len^fthanddiameter of bolts 

t 

aidscrews 




A ITT 1 ' 

9. vVrenchme 




10. Snowfall 




11. Rainfall 




12. Sapling height 




13. Application rat^ for grsffltilar 
fertiliaar 




14. App&ation rate for aliqiji'-', 
insecticide 





15. TireiBiBssuie 



16, ForKjtMi olmd 



17. Foressjyifild'fojsr-ed.cofectioii 



18. Mass of bag of cones 



19. Capacity of chain saw gasiank 



20. .Densiiy of tree species 



21. Wind speed 



22. Flow rate for spraying 
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Exercise 7 



a 




OBJECTIVE 

, The student will recognize and use met- 
ric equivalents. 

• Given a metric unit, state an equivalent 

• in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

L. Make available the Information Sheets 
(3 - 8) and the associated Exercises 
(8>- 14), one at a time. 

2, is soon as you have presented the 
lucormation, have the students complete 
m\i Exercise. 

3, Check their answers on the page titled 
.ANSWERS TO EXERCISES AND ' 
TEST. 

4 Tffit performance by using Section B of 
'Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 



2 3 4 5 6 




2:3 4 5 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is S cjn '^ V mui;' . 
There are 10 mm in each cm, so 1 ram = 0.1 cm (one-tenth of a centimetre), This m^^^ that 
7 mm =0,7 cm, so 57 mm ="5cm + 7mra \ '■ , .- '. 

= 5 cm+0.7cm ■ ■ : ; , , 

=. 5,7 cm. Therefore 57 mmis the same as 5.7 cm. 

Now measure the paper clip, It is. 34 mm. This is the same as 3 cm + L--«nim. . sif"^ each 
millimetre is 0.1 cm (one-tenthof a centimetre), 4 mm =..__„cm. So, th^ ; - ' 

34miii= .3cm+;4mm . ^ ' ' . .. 

> 3cm'+0.4'cm'.' ^ V ^, ^ ./v' ■ 

= :3.4 cm, This means that 34 mm is the same as 3,4 cm. . ■ 




Information Sheets 



Now you try some. 

a ) 26 mm- rm 

b) 583 mm-_ ^cm 

c) 94mm=^ fm 

d ) 680 ram = „_ ^ cm 



e) 132 mm 



cm 



,f ) 802 mm..,.=,,„ 

g) 1 400mm cm 

h) 2 307 mm cm 



Exercise 8 
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if' 

It"'' 



Metres/Centimetres, and Millimetres 

There are 100 centimetres in one metre? Thus, 



■ 2in'' 2xl00cm= 200cm, 
3ni» 3r 100cm* 300cm, 
Sm" SxlOOcm' 8Q0cm, 
36ro«36xl00cm' 3600cm, 

There are 1 000 millimetres in one metre, SO 

2m= 2xl 000 mm= 2000nimi 
3ro' 3xl 000mm= SOOOmm, 
Bm" 6xl 000mm« 6 000 mm, 
24m = 24xl 000rmi = 24000mm, 

'■From your work with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0,25 cm 
(twenty-five hundredths of a centimetre), 

This means that if you want to change three-fourths of a metre to 
milhmetres, you would multiply by 1 000. So 

0.75ra= O,"5xl 000 mm 

75 



= 100 



X 1 000 mm 
lOOO 



= 75 X 10 mm 

= 750 mm. This means that 0.75 m ' 750 mm. 



J 



Information Sheet 4 



Fill in the following chart, 



There are 1 000 millilitres in one litre. This means that 

2 000 millilitres is the same as 2 litres, , 

3 000 ml is the same as 3 litres, 

4 000 ml is the same as nitres, 
12 000 ml is the same as 12 litres. 

Since there are 1 000 millilitres in each litre, one way to change milli 
litres to litres is to divide by 1 000, For example, 



Or 



1000 

1 000 ml ="fooo'itr«'l'i'fe. 
2'OOOml =Y355 litres = 2 litres. 



And, as a final example, 
■ 28 000 

28 000 ml = -j-goQ litres' 28 litres. 

What if something holds 500 ml? How many litres is this? This is 
worked the same way, 

500 ml = 'i^r^ * ''Iff (fivc'tenths of a litre ). So 500 ml 
is the same as one-half (0,5) of a iitre. 

Change 57 millilitres to litres, 

57 ml litre - 0;057 litre (fifty^seven thousandths of a. 
litre), 



Information Sheet 5 

Now you try some, Complete the following chart 



metre 
m 


centimetre 
cm ; ■ 


millimetre 
mm 




millilitres 

■■•■(ml)-: 


. litres 

■•■■■■(II- 


1 


100 


1000 


3000 


3 


Ad 


200 




6000 




3 








8 


9 






^ 14 000 








5 000 






:23 ■ 


74 






300 


0,3 


0.8 


80 




700: 




0.6 




fiOO 




0,9 




2.5 


25 


' " " 250 " 








1.18 




• 0,J7. 




639 




" 275 





ii 



Exercise 9 
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ExerciselO 



Ml '1 • 1 



•■■ liat do yolido if you need lo change litres to millilitres? Remember, 
. there are 1 000 niilHIilres in one litre, or 1 litre = 1 000 nil, 



So. 



2 litres = 2 x 1 000 ml = 2 000 ml, 
/ Hires =7 x 1 000 ml = 7 000 ml, 
13 litres =13 x 1 000 ml =13 000 ml, 
0.65 litre = 0,65 x 1 000 ml = 650 ml, 



?iow you try some. Complete tlie following chart, 



Information Sheet 6 



litres 
1 


millililrps 
nil 


8 ' 


8000 


5 




-16 






32000 


0,4 , 




0,53 






480 



Exercise 11 



Grams to Kilograms 

There are 1 000 gi'ams in one kilogram, This means that 

2 000 grams is the same as 2 kilograms, 
, 5000 g is the same as 5 kg, 

lOO g is the same as 0,7 kg, and so on, 

To change from grams to kilograms, you use the same procedure for 
g4wm millilitres to litres. 



Try the following.pnes, 



Information Sheet 7 




Krams 

i 


kilogriuns 


4 000 


4 


9 000 




23 000 






8 






275 





Exercise 12 



;;iTMI CIWTIR F0« VOCATK)NAL EDUCATION 



;rams#Grm^'':'v: 

To change kilograms to grams, you multipiy by I'OOO.'''':?-^^ 

■1, , kg= xlOOOg= .lOOOg, • ■ ■ 
■ 23 kg = 23 xl 000 g = 23 000 g,^ ■ , ■ 
0,75 kg = 0,75xlOU0g= 750 g, 

■ — - — : _ ; ' 

Information Sheets 

CompkitiMhe following chart,, . 




kilograms - 

' k . 


grams ■ 

i: 


"."7 


■■"YOoo 








25 000 


, 0,4: 




0,63 






' 175 , 



Exercise 13 



Some of the things you use jn ^this occupation may be measured in 
different metric units,' Practice changing each ofthe following to 
■ metric equivalents by .completing those statements. ; 



a) 76 cm cross-cut saw is. 

: is ■ ■ 



cj5cmdiameterpipeis. 
d i72Qg ax i s - ' ■ . ' 



e ) 120 mm wide board is • 

f ) 0,25 litre of chain saw oil iu 
gjl OOO kg jeep is^ : 

h i 500 g of seed is 



i ) 30 cm cruising ax is^ 
-j460-mm.length-bolMs- 
k)3m,steeltapeis 



m 

1, 

mm 

cm 
ml 

t 

kg 

mm 

-cm- 



1 ) 500 ml of spray concentrate is_ 
m) 150 mm scaling rule i s ■ ■ 
h ) 1 kl of herbicide is 
o)lkm of distance is • 



mm 

r 

cm 
1, 
m 



. Exercise 14 V',:^ 
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OBJECTIVE 

The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in forestry occupations. 

• Given metric and Customary tools, 
instruments, orrdevices, differentiate 
between metric and Customary, 

• Given a measurement task, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement task, 
judge the metric quantity within 20% 
and measure within 1% accuracy, 

SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
'°C thermometer, drill bits, wrenches, 
measuring tapes, feeler gages) and 
display in separate groups at learning 
stations. 

2. Have students e.Kamine metric tools and 
instruments for distinguisliing character- 
istics and compare them with Customary 
tools and instruments, 

3. Have students verbally describe charac- 
— teristrcs: ■ — : 



4! Present or make available Information 
Sheet9. 

. 5. Mix metric and Customary tools or 
, . ' , equipment at learning station. Give 
students Exercises 15 and 16. 

'Test performance by using Section C 



of "Testing Metric Abilities." 
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SELECTING AND'uSING 

METRIC INSTRUMENTS , TOOLS AND DEVICES : ■: ; 

Selecting an improper tool or misreading a scale can result in an improper sales form, 
damaged materials, or injury to self or fellow workers. For example, putting 207 pounds 
per square inch of pressure (psi) in a truck tire designed for 207 kilopascals (about 30 psi) 
could cause a fatal accident; Here are some suggestions; 



1, Find out in advance whether Customary or metric units, tools, instruments, or pro- 
ducts are needed for a given task. 

2. Examine the tool or instrument before using it. 

3. , The metric system is a decimal system. Look for units marked off in whole numbers, 
tens or tenths, hundreds or hundredths, 

4, Look for metric symbols on the tools or gages such as ra, mm, kg, g, kPa. 

5, Look for decimal fractions (0.25) or decimal mixed, fractions (2.50) rather 
than common fractions (3/8) on drill bits and wrenches. ; 

6, Some products may have a special metric symbol such as a block M to show they are'^^^ 
.metric. , ; 'j/. 

7, Don't force bolts, wrenches, or other devices which are not fitting properly, ' 

8, Practice selecting and using tools, instruments, and devices. 




43 



t >i . 



lERICIig 



p:; :: ." -. Practice and prepare to demonstrate your ability to identify, 
I; . ; setect, and use metric-scaled tools and instruments for the tasks given 
below, You should be able to use the measurement tools to the appro- 
py^ priate precision of the tool, instrument, or task. 



Select and demonstrate or describe use of tools, instruments, or 
■ devices to: 

1. Order weed tree killer. 

t-, .2. Measure dbh. 

pi 3. Spacing for planting. 

4. Measure runoff. 

5. Determine temperature of water. 
f 6. Determine total tree height. ■ 

Determine quantity of pine or other seed needed to seed 
^v . . a hectare. 

I;. ' 8. Prepare a trench for healing-in seedlings, 
i,,: 9. Determine age of tree. 
^ '10. Determine mass of pulp wood to be sold to a mill, 

r 11. Calculate and prepare the amount of gas a-^d oil needed 
for a 2-cycle chain saw engine. 

Check proper temperatures for firs d,ingf>r inting. 



13. Prepare and use a liquid herbicide. The directions state; Mix 
30 ml of herbicide with 4,5 1 water. Spray evenly over an area 
of 24 ml 




MEASURING UP IN FORESTRY 



For the tasks below, estimate the metric measurement to within 
20% of actual mea.surement, and verify the estimation by measuring 
to within 2% of actual measurement. 



1. Depth of a rainfall 



2. Mass of log wood 



3, Basal area of a tree 



4. Mass of a quantity of fertilizer 



5. Volume of liquid insecticide in 
a partly -filled container 



6. Mass of a quantity of seed 



Estimate 



7. Length of chain saw 



8. Volume of seed in a container 



9. The dbh of a tree 



10. Area of one hectare in a forest 



11. Depth of a trench when "heeling 



in' 



12. Width of a fire break 



iS.JtempmtureJoLseed- 
stratification 



I'l, Cruising 
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Exercise 15 



IerIc-: 



Verify 



Exercise16 



•''I ^' " '^^■*- 




mm 



.■•f; .OBJECTIVE 

■ The student will recognize and use metric 
■and Customary -units interchangeably in order- 
ing, selling, and using products and supplies in 



Given a- Customary (or metric) measure- 
ment, find: the metric (or Customary) 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
■ placement unit. 



.SUGEESTED TEACHINe:SE"QUENCE 

1. Assemble packages and containers of 
materials. 

1 Present or make available Information 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 1". 



Test performance by using Section D of 
^'Testing Metric Abilities;' , 
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■ '' ^tVM^^'i'ip^-^'^'si'^- 
,il'54iiSl^iii 



During the transition period there will be a need for finding equivalents between systems.^- - 
Conversion tables list calculated equivalents between the two systems. When a close equivalent.-r; 
is needed, a conversion table can be used'totind'it. . Follow these steps;; " 

1. Determ ine which conversion table is needed. ^ : ' ; : . . 

2. Look up the known number in'the appropriate column; if not listed, find numbers youl 
canjdd together to make the total^oj the known number. ' • . .,' . ; 

'3, Read the equivalent(s) from the next column.^^ V 

Table 3 on the next page gives an example of a metric-Customary conversion table^hich 
you can use for practice in finding apprc : ' 'iate equivalents. Table 3 caa:be used wi'thExercise- i 
17, Part 2 and Part 3. , 1 

Below is arable ttf metric-Custoniary equivalents which tells you vmat the metric replace- j 
raents forCustaaiarymits are.* Thistablecan be used with Exercise IT^iPart land PartSl'Beil 
symbol -^iRmeans^'nearly equal .to." ; : I 



lctn^^0."39inch 
l:ffl ^3,28 feet 
Im^ 1.09 yards 
1 km ^ 0.62 mile 

lcmv^0,16sqin 
lm"'^10.8sqft 
Im^ ^1.2sq yd 
1 hectare =^2,5 acres ■ 

Icm^ ^.O.orcuin 
lm'^^35.3cuft. 
Im^ 5=1.3 cu yd 



1 inch ==3;54.cm ' 
l.foot*^1305:m 
^iyard'^s^lOrm: . 
ImileMlieikm:;'; 
lsqin=^ 6'5cra^ , 
l.sq:ft>0:09m'^' 
Isqyd^O.Sm^ 
1 acre 0,4 hectare 



. Icu in ^16,4cnr 
:lcuft%0,03m,^', 
lcuyd=^0,8m^/. 



lml«=0.2tsp . 

1ml* 0.07 tbsp 
ll«=33.8fl;oz 
11 » 4:2 cups-' 
■ vii«2.1pts':' 

ii*i:o6qt ; 
: , ,;l:l * 0.26g^l 
I gram * 0.035 Qz 



l tsp':5iml':: :;| 

I tbsp^^'loml: ; : 
Ifloz^rai;; 
lcup^:237;ml:|{ 
.; l:pt,^0;47'l:■:■^■ 
lqt■^0.95:j:.:::y 
.lgal^3.79:i:•i 
loz^:28,3g:.€. 



: l kgn21b . 
,1 metric ton * 2205 lb 
. I kPa ^o; 



,llb^0,45kg,:r;, 
lton^ 907.2:kg| 
1 psi^ 6.895 kPa; 



*Adapled from Let'a \kmr(Mrk A Tiachef'i (ntroduclion (o AfeWc.teurCfTieii/,, Division of Ediicational'r: 
Redesign and Retiewal, Ohio: Departnient of Ed«cation,:65:S;;Front Street,; C6lumbns,;OH;4321 5,' 197.5,, 
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m 
m 



n 

1 
Ii 



lit 

m 




CONVERSION TABLES 

MILLIMETRES TO CENTIMETRES TO INCHES 



m 




in. 


nun 


cm 


in. 


mm 


cm 


in. 


;in. 


cm 


mm 


in. 


cm 


mm 


100 


10 


3,93 


10 


1 


0,39 


1 


0,1 


0,04 


1 


2,54 


oil i 


■1/8 _ 


0.32 


3.2 


200 


20 


7.37 


20 


2 


0,79 


2 


0.2 


0,08 


2 


• c no 

5.08 


DU.o 


1/4^ 


0,64 


6.4 


300 


30 


11,81 


30 


3 


.1.18 


3 


0.3 


0.12 


3 


7.62 




1/2 


1.27 


12.7 


: 400 


40 


15.74 


40 


4 


1.57 


4 


0.4 


0,16 


4 


10.16 


lOl.D 


3/4 


1,91 


19.1 


,500-. 


50 


19,68 , 


50, 


5 , 


1,97_ 


_ _5 • 


0,5 


0.20 


5 


12.70 


127.0 




600 


,60 


23.62 


60 


6- 


2,36 


6 


0.6 


0,24 


6 


15.24 


152,4 


700 


70 


27^56 


70 


7 


2.76 


7 


0.7 


0,28 


7 , 


17.78 


177.8 


800 
900 


80 


31.50 


80 


8 


3.15 


.8 


0.8 


0.31 ■ 


8 


20.32 


203.2 


90 


35.43 


90 


9 


3,54 , 


9 


0.9 


0.35 


9 


22.86 


228.6 








10 


25.40 


254.0 



1000 mm or Imetie* 39.37 inches 



METRES TO FEET 



JNCHES TO CENTIMETRES TO MILLIMETRES 



.12 in. or 1 ft. = 30.48 cm or304.8 mm 



FEET TO METRES 
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m 


ft. 


m 


ft, 


m 


ft. 


" ft. ' 




-ft. ra 


ft- 


m 


100 


328,08 


10 


32.81 


I 


3.28 


100 


30.48 


0 io 


3.05 


1 


0.30; 


200. 


656.17 


20 66.62 


2 


8.56 


200 ' 


60.96 


20 


6.10 


2 


- 0.61 


300 


984.25 


30 


98,43 


3 


9.84 


300 


,91,44 


30 


9.14 • 


3 


0.9 V 


400 


1312.34 


40 


131,23 


4 


13,12 


400 


121,92 


40 


12.19 


4 


,1.22 


500 


1640.42 


50 


164,04 




16,40 


600 


1S2.40 


50 


15,24 


5 


1.52 


„600_ 196150 


60 196,85 


6 


19,69 


600 


182.88 


60 


18.29 


6. 


1,83 


700 


2296.59 


70 


229,66 


7 


22.97 


700 


213.36 


70 


T2U4~' 




2.13 


800 


2624.67 


80 


262.47 


8 


26.25 


800 


243.84 


80 24,38 




2.44 


900 


2952.76 


90 


295.28 


9 


29,53 


900 


274.32 


90 


27.43 


9 2,74 


lOOO^ 


3280.84 






1000 


304.80 







Table 3 



■ANY WAY YOU WANT IT 



l-: :;: You are working in a state park as a forester, With the ciiange to 
metric measurement some of the things you order, sell or use are 
marked only in metric units. You will need to be familiar with 

, appropriate Customary equivalents in order to communicate with 
customers and suppliers who use Customary units. To develop 
your skill use the Tjible on Information Sheet 10 and 'give the 
approximate metric quantity (both number and unit) for each of 
the following Customary quantities. 



Customary Quantity 



a) " 10' gai, of gasoline 



b) 1/2 pL of 2-cycle engine oil 

c) 2 1/2 in. firehose 

d) 4 in. board width 



e) ]6 fl. Qz. of tree-marking paint 



f) 1 in. bolt 



g ) I lb. of tree wound dressing 



tot) 1 gal, can of ch ain saw oil 
} ) 16 in, saw bar 



5 ft. fire rake 



k) 5 gal. sprayer tank 



) 7 acres of a pine forest 



m) 50 lb. bag of fertilizer 



n ) ■ 2 qts, insect repellant 



0 ) 200 lbs, of ripe pine cones 



Metric Quantity 




2, Use the conversion tables from Table 3 to convert ttie following; 



- ■ ' 


a) 300 mm = 


in, 


f ) 500 ft.= 


m 


Wi->- ■. ■ 


,b) 15 m = 


ft, 


g ) 42 ft, = , 


m 


■■. ■, ■' 
M^.i.- ', , , ■ . 


' c) 14m' = 


■:ft,. 


h) 8in, ■ - 


mm' 




■ ■ ■ ■ d ) .290 mm = 


in, 


,i:),3/4in.= 


mm 


■ ■■■ 


600 mm = 


in, 


lY 1/4 in. = 


mm , 
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3. Complete the Requisition Form using the item^listec}. ^^oiife|^ '-^^^ 
the Customary quantities to metric before filling out tH^ form. 
Complete all the information (Date, For, No,, etc.). 
Order the following forestry supplies: 

a ) 50 ft. of water conduit, 8 in. diameter 

b) 12carriage.bolts,l/4in.by6in. 
c ISO yds. of i/2 in. steel cable 
d ) 6 ax handles, 3 ft. b^^^ 

■ e)Four201b.bagsofhydratedlime 
-~f )2 drillbits,l/8 in,-diaeter ' - ' - - / \- • 



REQUISITION 



Date 



For 



No. 



Date Wanted 



Deliver to 



QTY 



UNIT. 




ITEM 



Requested by 
Approved by 




-^l,i«>^'••:!^■i»i■,jf:-:Sv•|v;^'■/vV.;y.,;;^. • i ■ . , 



■^:'>:;.Exerci^^iii^ 



[ 1, Ope' kilogran) \$ about the t)^n 
tV > ^ ofa; . - ^ 



[A] nickel 

IB| apple seed 

V' [C| basketball 

[D] Volkswagen ^'Beetle" 

, 2. A square metre is about the 
1'^ area of: 

|. [A] this sheef of "paper 

^^-•-^ (Bl a card table top - - 

; [C) a bedspread 

^\ [D| a postage stamp 

3. The dbh of a tree would be 
measured in: 

[A] kilograms 

j [B] millimetres 

, [C) cubic metres 

PI litr'^r 

h 4. Rainfall would be measured 
in: 

[A] cubic centimetres 

[B] metres 

[C] millimetres 

[D] litres 



■^5nTh?''correct'nri'd^wrltFtwenir 
pamsis: 

(Aj SOgms 

[Bl 20Gni '"^^ 

ICI 20 , , 

|D1 20« 



6. The correct way to write twelve 
thousand millimetres is: 

lAl 12.000 mm. ■ 

IB] 42.000 mm 

[CI 12 000mm 

ID] 12000inm' 

SECTIONB . 

• 7; A board 20 centimetres wide 
also has a width of; 

[A] 0.2 millimetre 

[B] ^" 2 Mo millimetres 

[C] 200 millimetres 

[D] 2 millimetres 

8. A 2 500 gram bag of fertilizer 
is the same as; 

[A] 0.25 kilogram 

[B] 2.5 kilograms' 

[C] 250.0 kilograms 

[D] 25.0kilograms 

SECTION C 

9: For measuring Celsius you would 
use a: 

[A] tape ■ , 
.[B] pressure gage 

[C] contairier 

[D] thermometer 



11. Estimate the length of the line , 
segment below; , 



[A] 23 grams 

[B] 6 centimetres 

[C] 40 millimetres 
[Dj 14 pascals 



12. Estimate the length of the line 
segment below: 



■ [A] ''10 millimetres 
[B| 4 centimetres 
[01 4 pascals 
[D] 23 milligrams 

SECTION D,, 

13, The metric unit for liquid measure 
which replaces the fluid ounce is; 

[A] cubic metre 

Mm 

[C] litre 

. [Dl millilitre ■ ■ 

14. The metric unit for area which 
replaces the acre is: 

[A] "hectare 

[Bl kilogram 

[C] pascal 



, Use this conversion table to : : . " ; 
answer questions 15 and 16. '3 



m- 


ft. 


m'; 


■ tt.:;:',.' 


10 


32.81 


; I 


3.28:: 


20 


65.62 


2 


6.56 ^ 


30 


98.43 


3 . 


' 9.84 


40 


131,23 


4 


13.12.; 


50' 


164.04 


:5; 




60 


196.85 


6 


19.69. 


70 


229.66 


7: 


,22.97 


, 80 


262.47 


8 


26:25';; 


90 


295.28 


9 


29.53 


100 


328.08 















15. The equivalent of 75 m is: 

[A] 36.03ft. . 

[B] 229.66 ft. 
(CI 246.06ft. 

[D] 75 ft. . 

16. The equivalent of 12 m is; 
[A] 39.37 ft. 

[Bl 3,28 ft. 
(CI 12 ft., 
[Dl 36.03 ft. 



10, For measuring kilopascils you 
would use a; 

[A] container 

[B] pressure daje 

[C] ruler 
[Dl scale 



[Dl joule 
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TESTINfi METRIC ABILITIES , 



ANSWERS TO EXERCISES AND TEST 



25: 

. .. , i: 



EXERCISES! THRU 6 

The answers depend on the items 
used for the activities. 

EXERCISE? 

Currently accepted metric units of 
measurement for each question are 
shown in Table 2. Standards in each 
occupation are being established 
now, so answers may vary, 



Exercise 10 



Exercise 13 



'EXERCISE 8 ■ 



a) 
b) 
c) 
d) 



2.6 cm 
58.3 cm 

9.4 cm 
68,0 cm 



e) 13,2 cm 

f) 80,2 cm 

g) 140,0 cm 

h) 230,7 cm 



EXERCISES 9 THRU 13 

Tables are reproduced in total. An- 
swers are in parentheses, 

Exercise 9 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 


1000 


2 


200 


(2 000) 


3 


■ m) 


(3 000) 


9 


(900) 


(9 000) 


(5) 


(500)' 


■ 5 000 


74 


(7 400) 


(74 000) 


0,8 


80 


'(800) 


0,6 


(60) 


600 


(0,025) 


2.5 


25 


(0.148) 


(14,8) 


148 


(6.39) 


639 


(6390) 



54 



tnillilitres 


litres 


ml 


1 


3 000 


3 


6 000 


(6) 


(8 000) 


8 


(14 000) 


(14) 


(23 000) 


2S 


300 


0,3 


700 


(0,7)::- 


(900) 


0.9 


250 


(0,25) 


(470) 


0,47 


275 


(0,275) 


Exercise 11 


litres 


millilitres 


1 


ml 


8 


8 000 


5 


(5 000) 


46 


(46 000) 


(32) 


32 000 


0,4 


(400) 


0.53 


(530) 


(0,48) 


480 



Exercise 12 




grams 
g 


kilograms 
kg 


4 000 


4 


JJ)10_ 




■23000 


(23) 


(8 000) 


8 


300 


(0.3) ■ 


275 


(0,275) 



kilograms 
kg 


grams 
g 


7 


7 000 


11 


(11 000) 


(25) 


25 000 


0,4 


(40(i) 


0.63 


(630) 


■(0.175) 


175 



Part 2. 

a 
b 
c 
d 
e 
f 



Exercise 14 



a) 0.76m 


i) 


300 mm 


b) 1.25 litres 


j) 


6 cm P 


c) 50.mm 


k) 


3000 mm 


d) 0,72 kg 


1) 


0,5 litre 


e) 12 cm 


m) 


15 cm 


f) 250 ml 


n) 


1 000 litres 


g) It 


0) 


1 000 m 


h) 0.5 kg 







11.81 in. 
49.21ft. 
45.93 ft. 
11.41 in. 
23.62 in. 
152.40 m 
12.80 m 
203.2 mm 
19.1 mm 
6.4 ram 



Parts. 

a) 15.25 m, 20.32 cm 

b) 12 -6,4 mm by 152.4 mm 

c) 45.5 ra;i2.7 ram 

d) 6.0.915m 

e) 4-9kg 

f) 2.3.2mm 
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EXERCISES 15 AND 16 

The answers depend on the 
items used for the activities. 

EXERCISE 17 ■■ 
Parti. 

a ) 37.9 litres i ) 40.64 cm 

b) 0.235 litre j ) 1,525 m 

c ) 6.35 cm kj 18.95 litres 

d) 10.16 cm 1 ) 2,8 ha 

e) 473,6 ml m) 22.5 kg 

f) 2.54 cm n) 1,9 litres 
— -g-p0;45-ljg — -ol"'90"k"g 

h): 3.79 litres 



<r U,S, GOVERNMENT PRINTING OPFICE; 1977- imUliOS 



1. 


C 


9, 


D 


2. 


B 


10. 


B 


3. 


B 


11. 


B 


4. 


C 


12. 


A 


5. 


D 


13. 


D 


6. 


D 


14, 


A 


7, 


C 


15, 


C 


8,' 


B 


16. 


A 



SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional)! 



UNEAR 

Metre Sticks 

Rtdes,30cm 

Measuring Tapes, 150 cm 

,. *Height Measure , 

*MetreT8pe,10in 
*Trundle Wheel 
"'Area Measuring Gnd 

VOLUME/CAPACITY 

*Ne8tin|j Measures, set of 5, 
50 ml -1 000 ml 

Economy Beaker, set of 6, 
SOml-lOOOmI 

Metric Spoon, set of 5, 
lml<25ml 

Dry Measure, set of 3, 
50, 125, 250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS 

Bathroom Scale 
*Pogiam Scale 
^Platfonn Spring Scale 

5 k Capacity 
' lO kgCapadty 
Balance Scale with 8'piece 

massset 
*Spring Scale, 6 kg Capacity 

TTIMFERATUBE 

Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15,andl6arehidicatedbyV 

* A. Assorted Metric Hardware-Hex nuts, washers, screws, 

cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1 mm to 13 mm range 

C. Vernier Cahper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 m 
range, 

Er' Feeler GagR3blade8;0.05W " 
F. Metre Tape-50 or 100 m tape 
I G. Tlicrmomcters-Special purpose types such as a clinical 

thermometer 

I H, ' Tempmiie Devices-Indicators used for ovens, freezing/ 
coohng systems, etc. 

* L Tools-Metric open end or box wrench sets, socket sets, 

hexkcysets 

* J. Weather Devices-Rain gage, barometer, humidity, wind 



* K. 'Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
; 'etc,;'^:; ' ' " 

L. 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 

* N. Gontaineis-Buckets, plastic containers, etc., for mixing 

. and storing liquids 

* 0. Containers-Boxes, buckets, cans, etc., for mixing and 

storing dry ingredients 

Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of thcu: 
metric measurement devices. 



iMeasutingievices.cutrentlyjre,not.availableJuljstitutdemsil^^ 
may be used to complete the measurement task. 



Tools and Devices list 



REFERENCES 



Ul'Ufmm Melrk A Tcflcliers Introduction to Metric MemremnL Divi* 
sion of Educational Redeaipi and Renewal, Ohio Department of Educa- 
tion, 65 S, Front Street, Columbus, OH 43215, 1975, 80 pages; $150, 
must include checl( to state treasurer. 

Activity-oriented introduction to the metric system designed for indepen- 
dent or group Inservice education study. Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
common measurement situations; laboratory activities for individuals or 
groups. Templates for making metre tape, litre box, square centimetre grid, 

Mcmring wilh \ktm, or. How to Wgh q Gold Brick with a Melcr'Stici 
Metrication Institute of America, P.O. Box 236, Northfield, IL 60093, 
1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31.00 rental. 

Film presents units for length, area, volume and mass, relating each unit 
to many common objects. Screen overprints show correct use of metric 
symbols and ease of metric calculations. Relationships among metric 
measures of length* area, volume, and mass are illustrated in interesting 
and unforgettable ways. 

ikiric Edimtion, An Annolalad Ribliogtaphy for VocQlional fechnicdi Qtid 
Mult Kdmtion. Product Utilization, The Centor for Vocational Edu^ 
cation, The Ohio State University, Columbus, OH 43210, 1974, 149 
pages; $10,00. 

Comprehensive bibliography of instructional materials, reference mate^ 
rials and resource list for secondary, post-secondary, teacher education, 
and adult basic education. Instructional materials indexed by 15 occu- 
pational clusters, types of materials, and educational level. 

Metric Education, A Position Paper (or Vocational, Technical and Adult 
Education, Product Utilization, The Center for Vocational Education, 
The Ohio State University, Columbus, OH 43210, 1975, 46 pages; 
$3.00. 

Paper for teachers, curriculum developers, and administrators in voca- 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the impact of metrication on vocational and technical 
education, implications of metric instruction for adult basic education, 
and curriculum and instructional strategies. ' 

Metrics in Career Educatioti Lindbeck, John R., Charies A. Bennett Company, 

Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975, 103 pages, 
^$lJlr.papet;i2.l0.quantity.schooLpurchase '^.^^^^.^ 

Presents metric units and notation in a vi^ll-iiidrated manner. Individual 
chapters on metrics in drafting, metalworking, woodworking, power and 
energy, graphic arts, and home economics. Chapters followed by several 
learning acti\ities for student use. Appendix includes conversion tables 
and charts. 



METRIC SUPPLIERS 

Brown b Sharpe Manufacturing Co., Precision Park, North Kingstown, RI 02852, 

Industrial quality micrometers, steel rules, screw pitch and thickness gages, 
squares, depth gages, calipers, dial indicators, conversion charts and guides. 

Dick Blick Company, P.O. Box 1267, Galesburg, IL 61401. 

Instructional quality rules, tapes, metre sticks, cubes, height measures, 
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram 
scales, (Ci^ler and depth gages, beakers, thermometers, kits and other aids. 

Millimeter Industrial Supply Corp., 162 Central Avenue, Farmingdale, L. I., 

NY 11735 

Industrial fasteners, taps, dies, reamers, drills, wrenches, rings, bushings, 
calipers, steel rules and tapes, feeler gages. 

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932. 

Instructional quality and precision balances and scales, plastic calipers 
and stackable gram cubes for beginners. 



INFORMATION SOURCES 

American National Metric Council, 1625 Massachusetts Avenue, N.W., Washington, 
DC 20036. " ■ 

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National 
metric coordinating council representing industry, government, education, 
professional and trade organizations. 

National Bureau of Standards, Office of Information Activities, U.S. Department 
of Commerce, Washington, DC 20234. 

Free and inexpensive metric charts and publications, also lends 61ms and 
displays. 
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